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Lymphogranuloma venereum, which has long been recognized as an important venereal disease, is caused by a chlamydial agent. Interest in the role of other chlamydiae in human genital tract infections has recently increased. There is now ample evidence for the implication of trachoma-inclusion conjunctivitis (TRIC) agents in cervicitis, urethritis, and proctitis (1) . An animal model system for the study of pathogenicity, transmission, and immunity in chlamydial genital infections would be very useful. The agent of guinea pig inclusion conjunctivitis (Gp-ic) which belongs to the Chlamydia group was first described by Murray (4) as the cause of a mild ocular disease of young animals. We reported previously on the experimental genital tract infection of female guinea pigs with Gp-ic and the transmission of ocular disease to the offspring (3) . The present study is concerned with the infection of the male genital tract with Gp-ic and venereal transmission to female guinea pigs.
MATERIALS AND METHODS
The methods for preparation of Gp-ic yolk sac suspension which was used as inoculum, collection of vaginal and conjunctival scrapings, detection of antibodies by indirect immunofluorescence, and histologic preparation of sections have been described previously (3) .
Guinea pigs. Mature Hartley strain guinea pigs were obtained from Thorpe Industries, White Bear Lake, Minn., and Simonsen Laboratories, Inc., Gilroy, Calif. All animals were pretested, and only three females from the former source were found to have antibodies to Gp-ic and were excluded from the experiments.
Inoculation and sampling. Male guinea pigs were inoculated intraurethrally with 0.05 ml of Gp-ic material. The penis was extruded from the prepuce by pressing on the lower abdomen. A sterile vinyl tubing (no. 6106, Becton-Dickinson, Rutherford, N.J.) was then inserted about 0.75 inch (1.93 cm) into the urethra. The vinyl tubing was attached to a 23-gauge needle on a 0.25-ml syringe. The inoculation was performed by using an analgesic-tranquilizer mixture (Innovar-Vet, a mixture of fentanyl and droperidol, Pitman-Moore, Inc., Fort Washington, Pa.) to avoid immediate expulsion of the material by urination.
Urethral scrapings of males were collected by use of a dental spatula which could be inserted for a short distance into the urethra. Smears were fixed in methanol and stained with Giemsa.
Detection (Fig. 1) . The demarcation of urethral epithelium from the submucosa was less distinct than in sections from normal animals, and there was an increase in the number of connective tissue cells in the submucosa. Infiltration of polymorphonuclear cells was also present. Inclusions were also detected in all sections of one guinea pig (no. 234) on day 7, whereas none could be observed in another animal (no. 235). Sections from animals inoculated with normal yolk sac homogenate were negative for inclusions and cellular infiltration.
(iv) Immunofluorescence of urethral sections. No definitive staining was observed in sections of urethra from animals inoculated with Gp-ic and sacrificed after 2 and 4 days. Urethral sections from one animal (no. 234) sacrificed after 7 days were clearly positive, whereas material from another animal (no. 235) was weakly positive. Bright cytoplasmic staining was localized in a few superficial cells of the urethra (Fig. 2) . No staining was observed with control sera on sections of infected urethra. Sections from animals inoculated with normal yolk sac homogenate were negative.
(v) Antibody response. body response, development of cellular immunity, and pregnancy. The results are shown in Table 2 .
(i) Clinical response. There was no gross clinical response among the infected females, which concurs with our findings reported previously (3) . No lesions of the leg joints were recognized in infected females.
(ii) Examination of vaginal smears. Among the 11 females of experiment A, five demonstrated inclusions in cells of vaginal smears. The first day inclusions were found varied from day 8 to day 20. Seven of the 17 females in experiment B demonstrated inclusions in vaginal smears. The first day, inclusions were found varied from day 5 to day 26.
(iii) Antibody response. Serum was obtained from the females of experiment A after 29 days of caging with males. Antibody was detected in serum of 8 of the 11 animals with titers ranging from 10 to 640. Ten of the 17 females of experiment B which had not demonstrated vaginal inclusions were bled on day 27. One of this group had a titer of 10, whereas the others did not have detectable antibody.
All animals were bled on day 63, and antibody was detected in the serum of 11 of 16 animals with titers ranging from 10 to > 640. All females that were positive for inclusions had demonstrable antibodies. Three animals which had not yielded positive smears and were negative for antibodies on day 27 developed antibodies by day 63. (2) and inflammatory damage to joints is characteristic of polyarthritis of sheep and cattle (5, 6) .
Abortion was observed in two of four animals that became pregnant as well as infected. In our former studies on experimental infection of pregnant animals, no abortions occurred (3) . This might be accounted for by the f'act that they were infected later in pregnancy than those infected by males. However, the number of animals studied permits only speculation at this time, and further experimentation is required to study this important manifestation.
As was reported previously, oftspring of experimentally infected females developed ocular infections (3) . In the present studies, of'fspring of infected animals did not manifest ocular infection, but the females were apparently infected by males rather early in pregnancy and they were free of infection, as evidenced by absence of inclusions in vaginal smears at the time of delivery. Only one female (no. 250) yielded positive inclusions late after caging, and in this case abortion resulted. At present, Gp-ic infection is recognized as a mild ocular disease of young animals endemic in many herds. However, the mode of transmission has not been defined and no data are available on genital infection in nature. As an experimental model for the study of genital infection by chlamydial agents, the infection of guinea pigs with Gp-ic appears to be a very promising system and provides the possibility for many different kinds of experimentation.
